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WHO IS BOSS IN YOUR SHOP? 


INDIVIDUAL vs. Group LEADERSHIP, AND THEIR RELATION TO CONSENT AND THE IDEALS OF DEMOCRACY 


Morris LLEWELLYN CooKeE* 


The European war has developed into a high-pow- 
ered advertisement for community organization, for 
the scientific in management and even for capacity in 
the individual. Notwithstanding much that might be 
cited to the contrary our great national desire is to 
be efficient in both government and industry. In- 
dividually and as a people we are almost relentlessly 
seeking the bases of such Efficiency; and we use the 
word capitalized as a synonym for the maximum of 
considered well-being. This can be affirmed notwith- 
standing what appears to be the most conspicuous 
fact in our current industrial development, i.e. that 
more and more our people refuse to be efficient be- 
yond their own desires. As the late Robert G. Val- 
entine expressed it—perhaps a bit more emphatically 
than is warranted by developments to date—“the days 
of compulsion—the days of service without consent 
are over... . In all those areas of life wherein man 
deals with man great breaches~have been made in the 
ranks of compulsion.”? But it would be a great mis- 
take to assume either that this greater liberty of ac- 
tion demanded by the individual necessarily makes for 
inefficiency or that it acts as a challenge to individual 
as opposed to group leadership. 

Apparently the New World has little to gain from 
any blind copying of foreign models in this matter 
of industrial organization and control. German ef- 
ficiency both in government and industry depends on 


a philosophy absolutely inconsistent not only with. 


American traditions but with American ideals. In 
view of the virtual abandonment “for the period of 
the war” of the fabric of industrial practices and 
mechanisms built up in Great Britain during two gen- 
erations largely by the labor unions we are warranted 
in viewing what was the British industrial system 
with something more than suspicion. Are we not 
warranted in the belief that there is in the making in 
America a scheme of direction and control both for 
government and for industry vastly more efficient 
and at the same time more democratic than has here- 
tofore been deemed possible? 

American life has a decided advantage over that 
on the Continent or in Great Britain in the more 
numerous points of contact between groups—if in- 
deed there is not with us a more genuine understand- 


1Consulting Engineer, Philadelphia. 

2From “The Progressive Relation between Efficiency and 
Consent.” Taylor Society Buttetirn Vol. II No. 1, January, 
1916. 


ing between classes. Then, notwithstanding much 
that at times seems to argue against it, is there not 
among our people a deeper response of the individual 
to the Authority within himself than is to be found 
among other peoples? With these two points in our 
favor and when as a nation we have grasped more 
completely the significance of that union within in- 
dustry of science and co-operation which we call Sci- 
entific Management may there not be brought about 
an American Efficiency—at once an expression of the 
individualism of our forefathers and the vehicle for 
our more recent collective aspirations? The sanc- 
tions of this system will not be militaristic as are 
those encountered even on the industrial side of Ger- 
man life. It will avoid the pit falls of that type of 
group action which is so largely responsible for “mud- 
dling” in the United Kingdom. And we have the 
right to expect that pervading its every activity there 
will be something of the spirit—the élan of the 
France of our dreams and of present day realities. 

We Americans cannot put our trust in the much 
heralded German efficiency for it gives us a kind of 
science but no genuine co-operation. Science without 
co-operation is a relatively lifeless thing. America’s 
high calling is to prove for our common humanity 
that there is a method of production growing out of 
individualistic leadership coupled with an essentially 
democratic control which is not only more conducive 
to race-happiness, but which in its very nature is 
scientific and is designed to outstrip any system which 
is the outgrowth of a military or an autocratic oo | 
such as is found in Germany. Military efficiency it 
must be remembered consists largely in the ability to 
mass the greatest possible strength af a given place at 
a given moment. Industry on the other hand struggles 
rather for steady performance. Peaks or depressions 
in either demand or output in industry are to be re- 
gretted. The “supreme moments” of the battlefield 
are taboo, and even spectacular campaigns rarely re- 
sult in permanent improvement. 

We can admit that the movement for industrial 
democracy in thi4country in its more obvious aspects 
has been largely away from science and co-operation 
rather than toward them. But there are reasons for 
believing that the organized labor movement in the 
United States must in the near future dig itself in 
along a front somewhat different from the one it has 
occupied in England, and by reflection in this coun- 
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try, for a generation or two past. Some at least of 
the faces of this new formation seem reasonably clear. 

Two men having formed a partnership may adopt 
any one of three plans for the conduct of the enter- 
prise. One of the partners may be put in supreme 
command expressed or understood, or all matters of 
moment can be decided by joint action, or there may 
be an assignment of function as between the two part- 
ners so that one is supreme in selling and finance, 
while the other has the final decision as to manufac- 
turing. This is a statement in very simple terms of 
a problem common to all management. Upon the 
relation thus established between the individual and 
the group depends the conduct of a city or a nation, 
of a single manufacturing establishment or of an in- 
dustry. 

A partnership of two men is admittedly a simple 
form of human co-operation, but immediately the 
question of individual versus group direction and con- 
trol presents itself. To enlarge this group from two 
to the hundred millions of population in the United 
States does not alter the underlying philosophy or 
interfere with the scientific determination of the 
proper field in which group and individual action 
should each operate. | 

Government began with the unhampered will of 
the strongest single individual and under democracy’s 
warming influence has broadened out until larger 
and larger groups eventually control political action. 
In this transition from a régime in which the adminis- 
trative program of an individual was enforced by the 
self same individual, to the present time where in 
matters of government—if not of industry— all ad- 
ministration is supposed to find its warrant in the 
consent of the governed, we have not always made 
the sharp distinction which appears necessary be- 
tween the administrative code itself and the au- 
thority which vitalizes it into action. The democra- 
tic ideal would appear to be administration by in- 
dividuals with collective pressure when necessary 
rather than too much insistence on the part of in- 
dividuals, 

Recently there has been noticeable in the political 
thinking of the United States a demand for at least 
a partial return to administrative individualism as 
evidenced by movements favoring the short ballot, 
the city manager, longer terms for administrative 
officials, centralized responsibility, smaller legislative 
bodies, and the substitution of judicial decisions for 
those of juries in certain classes of litigation. In 
our political democracy we are beginning to admit 
that efficiency comes through giving authority to in- 
dividuals and requiring performance from them. 
The initiative, referendum, and re-call are simply 
some of the checks and safeguards which are essen- 
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cation to government. 

Scientific Management stands for the same tenden- 
cies in industry. It recognizes that one fact may in- 
validate a hundred opinions. Scientific Management 
seeks to set off the territory in which because the 
facts are obtainable, action can be determined by the 
facts rather than by caprice. A fancy whether it be 
the fancy of one or of a million is still a fancy. We 
cannot vote on a fact. Action by opinion ebbs and 
flows while action based on the facts can be reason- 
ably consistent and permits of logical and continuous 
growth. The truth does set us free. 

In our scheme of industry and of government the 
distinctions between these two territories— one of 
law and the other of judgment—will become more 
apparent. Collectively we shall gradually learn to 
trust individuals to read the facts. We may in time 
class many of these individuals as experts and ulti- 
mately revere them. Nor need we abandon the 
scheme because at this point and that we are occa- 
sionally betrayed by misjudged abilities and limited 
vision. On the other hand the Democrat will not be 
asked to vote once a year on town clerks or minor 
bond issues. Rather each hour in the day in industry 
and in life he will render his judgments made all the 
more necessary in a world broadened by the discov- 
eries of science and deepened through our quick- 
ened insights and appreciations. 

While the tendencies in our political democracy 
seem to be in the direction of a larger degree of in- 
dividualism, certainly in that part of the labor move- 
ment which has become organized no such drift is as 
yet to be observed. According to what appears to be 
the code of the labor unions and of some of their 
most distinguished advocates the most satisfactory 
way to settle almost any question is to vote on it. 
If by its very nature it cannot be voted on it must 
then be deprecated. Democracy and voting are under 
this dispensation synonymous terms. It may be easy 
to prove that the leaders of the American Federa- 
tion of Labor do not hold to this very consistently as 
a general philosophy of life but nevertheless it colors 
most of the relations of organized labor to the pub- 
lic. In fact the growing demand for what has come 
to be known as “Consent” under the most frequent 
interpretation seems to involve a maximum of 
group action rather than a maximum of action by in- 
dividuals. “Consent” as nearly as I can discover 
involves a much broader application of the theories 
underlying collective bargaining. Our activity and 
loyalty even in minor matters is to be secured only 
after a collective measuring of the pros and cons. 

The collective bargain has found its field principally 
in the agreements between individual employers and 
their employees and has concerned itself largely with 


& 
3 


August, 1917 

hours and wages and only secondarily with the other 
conditions surrounding employment. “Consent” on 
the other hand seems to involve much broader rela- 
tionships of the group which works for wages to gov- 
ernment, to industry and to society. The relatively 
primitive struggle for higher wages and shorter hours 
gives way in a sense to a struggle for standing. 
Minor claims such as those for compensation on ac- 
count of injuries are superseded by a claim to a share 
in the conduct of the business whether it be a manu- 
facturing establishment, an industry, a city or a na- 
tion. I am picturing this widening of the front of the 
labor propaganda not because I lack sympathy with 
it but only to question the one phase which puts a 
premium on group administration and group deci- 
sions. 

It may seem axiomatic that because in working out 
our political democracy we have been in the habit of 
expressing through the vote our collective pleasure 
on all kinds of matters—questions of judgment as 
well as questions of fact—that therefore we must 
necessarily pass through a similar period in work- 
ing out our industrial democracy. But possibly we 
in America can, because of our growing respect 
for science and our dedication to co-operation, work 
out a system by which those who work with their 
hands and their heads and those who represent prop- 
erty interests will each have their proper share in the 


conduct of industry and in its rewards and this with- 


out the necessity of resorting to a vote on the length 
of a mine car, the proper shovel load for a day la- 
borer or the use of instruments of precision such as 
the stop watch. 

The growing demand for “consent” as voicing a 
natural re-action against a too autocratic control in 
industry is to be welcomed without any reservation. 
But if “consent” necessarily implies an unwilling- 
ness to follow the individual—except after a vote— 
and substitutes everywhere group action we will most 
certainly have stepped from the frying pan into the 
fire. For it is only through individuality in manage- 
ment that we guarantee to society the maximum of 
production and bring to each worker the largest pos- 
sibility of joy in his work and more important still 
keep free the human spirit for those adventures with- 
out which it were better that this old world of ours 
should grow too cold for human habitation. As 
Robert B. Wolf has said “the function of the group 
should be the greatest possible amount of free- 
dom for the development of the individual.” Indus- 
trial democracy has forged the collective bargain to 
act as one check against the excesses of individual- 
ism. But we must be careful lest the check be used, 
as some of our political checks have been used, so as 
to destroy all chance of positive and strong and 


timely action, 


5 


One of the principal indications of an impending 
shift in the front of the labor movement in this coun- 
try is found in the fact that many of labor’s fore- 
most spokesmen admit that in increased production 
lies one of the most hopeful routes to a higher social 
and economic status for those who work with their 
hands. In several recent reports—largely influenced 
by the American Federation of Labor—where this 
question of the effect of increased production was 
distinctly raised, labor’s representatives refused to 
oppose increased production as such. This is a far 
step from the “ca canae” and “soldiering” recently 
and openly advocated and practiced. The laboring 
classes were of course partially forced to such re- 
sorts by the attitude of boards of directors in refus- 
ing to administrative officers the right to pay to espe- 
cially proficient workers high wages—or at least to 
pay wages much above the district scale. 

Scientific Management stands first, last and all the 
time for increased production. But production is 
interpreted in the broadest fashion as including 
everything that makes for human happiness. Thus 
Marshall points out that art and even the concepts 
of the mathematician may be production in the very 
highest sense. Scientific Management holds that equal 
opportunity and liberty itself are aids to production, 
that poverty is unnecessary and that labor does not 
even approximate being a commodity. | 

Anyone who doubts whether this matter of “Con- 
sent” is to be pressed should read articles on the sub- 
ject which have appeared during the last few years 
in some of our leading periodicals over the signatures, 
of Justice Louis D. Brandeis, Minor Chipman, the 
late Robert G. Valentine, John P. Frey, secretary of 
the Iron Moulders Union, Felix Frankfurter, Robert 
Bruere, and by the late Robert F. Hoxie. One finds 
of course even among this group of writers consid- 
erable variety of opinion as to the means which it will 
be wise for the laboring classes to use in giving voice 
to “Consent.” But no one of them apparently has 
much faith in the possibility of a fairly rigorous in- 
dividualistic administrative policy that is to be pro- 
tected and even induced under group control. _ 

This whole question has been brought to a focus re- 
cently through the passage by Congress of legislation 
absolutely prohibiting premium payments and the use 
of the stop watch in several important branches of 
the government service. At the last session strenu- 
ous efforts were made to broaden the field for this 
legislation so as to include all classes of government 
work. Of course there are only preliminary skirmish- 
es in a legislative campaign whose real object is to 
forbid the use of these aids to a genuine science of in- 
dustry im all establishments having government con- 
tracts, and finally to include industrial establishments 
generally. 
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At least one large national association of artisans 
—the electrotypers—have recently established a uni- 
form selling price for the product on which they work. 
With both the wages to be paid by the employer, and 
the prices which he may charge for his product fully 
determined by group action—and virtually by the or- 
ganized labor group it will be admitted that a radi- 
cally new industrial situation will have been created. 
The field for “Consent” will have been materially 
widened. 

Everyone seems convinced that we are on the 
threshold of some very considerable readjustments 
in our American industrial world. It is entirely pos- 
sible that present tendencies may become emphasized. 
But it seems equally possible that organized labor will 
in the immediate future discover the futility of some 
of the remedies which are being pushed today with 
the utmost enthusiasm—administration by groups 
rather than by individuals among the number. 

Perhaps the most obvious mechanism of group ac- 


tion in industry—as it is in government—is the com- 


mittee. My views on committee management have been 
fairly adequately expressed in “Academic and In- 
dustrial Efficiency,” published by the Carnegie Foun- 
dation for the Advancement of Teaching. But there 
are two additional points that should be made. In 
almost every instance which has come to my atten- 
tion in which a committee in a factory was supposed 
- to have full responsibility it had in reality very little. 
A shop committee has responsibility only when it 
pleases those who hold the purse strings to let it have 
its way. A committee may decide 999 things out of 
1,000, but the fact that the members of the commit- 
tee are kept from deciding the last one, and of course 
the critical one, keeps them from having the same 
kind of responsibility which the owner of a business 
has. Authority with such a string to it is not what 
is really meant by “Consent.” Employers should not 
flatter themselves that workingmen confuse commit- 
tee control with genuine industrial democracy. It 
is of the essence of. democracy whether political or 
industrial that it shall be motived from below and not 
. dictated from the top. 

Under any reasonably modern or discerning atti- 
tude toward industry it must be conceded that in 
those things we do and in which we ask the worker’s 
co-operation we must have his permission or “Con- 
sent.” But care must be taken to see that in freely 
granting this contention we do not appear to be 
advocating something that is unthinkable. No surgeon 
for instance would operate on Samuel Gompers for 
appendicitis without the latter’s permission. But 
once having secured Mr. Gompers’ “Consent” no re- 
putable practitioner would permit him to dictate as to 
instruments or methods. In thus placing himself in 
the hands of this type of expert surely Mr. Gompers 
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dependence. 


All workers from the top to bottom are entitled to 
essentially the same treatment and consideration. I[ 
wish the opportunity to say whether I will or will not. 
I cannot logically deny this to any one else. Nietsche 
says, “Whoever has inflicted upon you the law from 
without has degraded your moral individuality.” It 
is not desirable to have a man do a thing merely be- 
cause I tell him to do it. Obedience is rather a pri- 
mitive virtue. I wish my associates to assume that 
I am sincere in wanting them to do only those things 
which they elect to do after as full an acquaintance 
with the facts as the conditions under which the work 
must be done makes possible. It very rarely occurs 
that things fail of the doing on account of this atti- 
tude. In other words “consent” may be interpreted as 
something larger than the opportunity to vote on each 
individual problem. Perhaps someone asks what we 
are to do with the so-called malcontent and kicker. 
An inquiry as to why such a one is discontented might 
develop the answer to the question. But even if it does 
not, 1 am not sure that any work shop is not better 
for an occasional disgruntled employee. They are not 
so disposed every hour in the day. ‘The task of win- 
ning them puts everybody on guard. One or two 
cats are not undesirable in a work room, although it 
will be admitted that too many members of the feline 
family might interfere with the even flow of .the 
work. 

Is “Consent” in reality always a collective matter 
—does it always involve group action or can it on 
occasion become a matter of the individual entirely? 
May we with safety allow this individual “Consent” 
to apply broadly to a field involving not one, but an 
indefinite number of decisions? Similarly, may it not 
be possible to make individual “Consent” operate not 
only for the moment but throughout a period of time 
during which many decisions will be reached? These 
do not seem to be concessions antagonistic to a proper 
self-respect on the part of the individual worker, nor 
to the solidarity of the working classes nor in fact to 
the maximum of industrial freedom and democracy. 
But these conditions are vitally essential if we are 
to develop genuine American Efficiency. Each day 
the discoveries and developments of science make the 
opposite course increasingly unthinkable. It is hard 
enough today to keep pace with the possibilities of 
progress with functionalized management, which of 
course means the leaving of final decisions in each 
function to one rather than to a group. But in the 
immediate future it is going to be very much more 
difficult. You will recall Mr. Taylor’s prophecy that 
within two generations there would be 50,000 books 
on industry for every one we have today. Hugo 
Munsterburg says in “Psychology and Industrial Effi- 
ciency’—“In a large manufacturing establishment 
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the manager assured me only recently that more than 
half a million different acts have to be performed in 
order to complete the goods of that factory.” This 
may have been an exaggeration, but I know of no 
industry where the operations are not in the hundreds 
of thousands. To hold that we can permit every move 
in an industrial plant to be submitted to a vote simply 


shows a lack of understanding of the Game of Indus- 
try. 

The cause of popular rule in this country and else- 
where seems to depend upon the correct decision as 
to this broad question of the group versus the indi- 
vidual. The system demanding one king gives way 
to a system of many kings—kings of the counter, 
kings of the lathe and loom—all kings, but only by 
virtue of superior knowledge. They know. But the 
reign of each is dependent upon the general accept- 
ance of the individual’s right to decide on facts and 
conditions. Our progress and even our security seem 
to lie in having the vast majority of judgments ren- 
dered by the informed individual. 

Should we not learn in every relation in life to fol- 
low the lead of the particular individual who is 
charged with any given function, whether he be the 
President of the United States, the traffic officer, or 
the clerk in the office? We must not only follow 
these leads, but use our influence to have others do 
the same. On the other hand, should we not train 
ourselves to perform one or more functions so effi- 
ciently as to command the respect and loyalty, and 
reasonably willing service of those upon whose sup- 
port we are dependent for success in the accomplish- 
ment of the work in hand, the earning of our liveli- 
hood and whatever success we are to achieve? I 
personally wish to live in a world where it is possible 
for me to conduct myself along these lines and in 
which everybody else shall have the same opportunity. 
This will never be possible in a world run by shop 
committees or determining boards, or even by labor 
unions, especially if the latter are so organized that 
everything has to be decided by group action. Both 
as affecting the individual and the nation, the develop- 
ment of real democracy depends upon utilizing the 
high power of individual action, coupled with all the 
safeguards that can be erected through appeal, inves- 
tigation and review, and the freest possible publica- 
tion of results, with final action based on the judg- 
ment of the governed. 

I do not wish to have any misunderstanding about 
my attitude towards the responsibilities and the rights 
of individual employees. I believe that the most im- 
portant function of management is to develop within 
the factory an educational system designed to get 
every employee “going from within so that he will run 
himself” in order that he may gradually assume a 


larger and larger share in the general conduct of the 
business. “We want all along the line,” to quote 
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H. B. Drury, “not only men who can do what they 
are told to do, but men who can do things we would. 
never think of ourselves. We want men who have 
enough interest, and education, and experience and 
boldness, to make positive contributions to the intel- 
ligence and vigor of the work.” This requires some- 
thing more than lip service and hand service. It 
means head service and heart service. 

To ask committees, however, to pass constantly on 
matters about which by the very nature of things they 
can have at best a minimum of information, is like 
giving unbridled liberty to a boy because you want 
to make a man of him. It is demoralizing to any 
man to be given the opportunity to deliberate and to 
decide on matters where he is without sufficient edu- 
cation and special preparation and an adequate fact 
basis, for a scientific decision. I believe in advisory 
committees, but in each function of the administra- 
tion the final decision must be made by the individual. 
Nothing must tend to prevent that individual from 
making decisions whenever in his judgment the time 
to decide has arrived. Decisions must be open to the 
fullest possible investigation and review—to be fol- 
lowed by a reversal of the decisions if the facts re- 
interpreted so\dictate. 

There is one fact connected with industry which 
requires special consideration. Very few people, 
either in the labor ranks or out of them, really wish 
to assume or are able to assume broad responsibili- 
ties. The work of the future will be to teach people 
to be eager to assume responsibility and to co-oper- 
ate effectually. And this cannot be brought about un- 
less the worker is inspired with joy in his task. Here- 
after the Captain, whether of industry or of govern- 
ment, will necessarily be the man who loves, and lov- 
ing, understands, and understanding, builds and leads 
and inspires great numbers of his fellows. 

Since the discussion of the eight-hour day for rail- 
road employees became acute we have heard a good 
deal about the possibilities of relief from such situa- 
tions through wage boards and industrial commis- 
sions. To advocate any such regulating agency in 
this field at the present time is simply to say, “Let 
George do it.” It is not a solution. Let me quote 
four typical and random paragraphs from recent or- 
ders* of the New South Wales Industrial Commis- 
sion to give you an idea how industrial regulation by 
commission works: 

a. If the work required of them is not in accordance 
with the general custom of the trade, and is 
not covered by the definition in clause 8 of the 
award the drivers cannot be compelled to do 
the loading and unloading. 


*The New South Wales Industrial Gazette issued (month- 
ly) by the Dept. of Labor and Industry—Vol. x, No. 4, 
August, 1916, pages 685, 721, 845, and 872. 


be. 
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b. The rate prescribed for a driver of an engine 
with a cylinder under 12 inches in diameter 
is 1 s 4% d per hour. Nothing extra need be 
paid to a driver who is required to clean win- 
dows, etc., but the rate mentioned must be paid 
in any event. | 


c. An assistant is an employee other than a pastry 
cook, packer, apprentice carter, or motor-wagon 
driver as above defined, and who does any or 
all of the following work, viz.: bring in raw 
materials; wash, clean and grease pans, tools, 
tins, and other utensils; clean and wash ma- 
chines; label tins and boxes; wash and sugar 
goods; wrap cans and pastry; crack eggs; clean 
fruit and cut peel; put on and take off peels; 
attend reel, traveling and draw-plate ovens, 
provided that a journeyman is in charge; place 
goods into and take goods from tins, trays, 
pans, trucks, racks, bins, and cupboards, before, 
during and after the manufacture; pack goods 
in bake houses; clean bake houses, yards and 
premises, feed and take from machines, put on 
and into and take from tins, trays, and pans 
any goods in any stage of their manufacture; 
top and bottom pies. 


d. Men working in wet places are to be paid 1 s per. 
day extra irrespective of the time so engaged. 
Note: Such wet places are to be determined 
and declared to be such by the employer and 
employee by mutual arrangement. In the event 
of the parties failing to agree it shall be re- 
ferred to the chairman of the Board for his 
decision. 


It should be a matter of deep concern that except 
for the labor unions there are almost no routine agen- 
cies in American industry through which may be ob- 
tained an expression of shop opinion—individual and 
collective. The typical employer claims that he knows 


what his men think. But as a matter of fact it is as 


impossible to get the real attitude of mind of a work- 
er or a group of workers from the employer as it is 
from the labor leader. The machinery through which 
complaints can be safely made and shop justice grad- 
ually established is yet to be devised. As new prob- 
lems will always be coming up the settlement of pres- 
ent ones is first of all necessary. The struggle must 
be to keep at a minimum matters on which debate is 


desired. The effort must be to anticipate any proper 


demand of an individual worker or group of workers 
as to hours, wages or anything else. The plan for 
this kind of thing is the function of the highest offi- 
cers of a company. The average foreman is too pre- 
occupied with the day’s work to do it. | 
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The labor unions have for years been quoting | 
Carlyle in using the words “Organize, organize, or- 
ganize.” Without going further they are misquoting 
him. However, when Frederick W. Taylor wrote 
“Co-operation” into the world’s industrial creed and 
into the mechanism of industry he altered, and to an 
extent weakened the argument for organization as 
this has been practiced by labor unions in this coun- 
try, and more especially in England. 

To admit a labor union to a plant not previously 
unionized or to go through the forms of co-operating 
with one already there does not necessarily mean co- 
operation in the sense in which Mr. Taylor used it. 
Sometimes it is easier to admit a union than to keep it 
out.. Again it thay be easier to appear to co-operate 
than to reveal an actual attitude of opposition. The 
fundamental test is not whether you have unions or 
do not have them. In some sections of the country 
and especially in the larger industrial establishments 
the complete absence of unions would indicate some- 
thing peculiar in the management. It is equally true 
that most manufacturers having unions and taking 
credit therefor are claiming something to which they 
have slight title. Ninety-nine manufacturers out of 
100 who have unions have them only because they 
cannot help themselves. 

I have heard of one plant in which the employees 
are treated in enlightened fashion that was forced by 
pressure of a peculiar kind exerted from without the 
establishment to go through the forms of unionizing | 
on practically the standard basis because, as the na- 
tional leaders said, it was such a good place to work 
that the very fact that it was a non-union shop con- 
stituted a constant reflection on the organized labor - 
movement. This means that employers who treat 
their employees in the matter of wages, hours, safety 
appliances, etc., even below the average may easily be 
immune from labor agitation while those who study 
and sacrifice to produce improved conditions become 
the more liable to interference on the part of organ- 
ized labor. 

If Scientific Management stands for anything it 
stands for cutting out the “bunk” in every relation- 
ship. It is a mockery to call anything short of this 
scientific. I can understand acquiescing quite whole 
heartedly in the establishment of one or more typical 
unions in my shop. I can even picture sitting down 
and planning with their leaders for their establish- 
ment. But no matter how convinced we may be as to 
the desirability of organization for the workers of the 
world, an unquestioning acceptance of all present-day 
labor union methods and objectives is obviously im- 
possible. This makes all the more necessary, how- 
ever, a generous sympathy with their ultimate pur- 
poses and an appreciation of the difficulties and 
achievements of their leaders. 
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An employer should welcome every possible check 
on his honesty of purpose, breadth of view and genu- 
ine efficiency. ‘The solidarity of the employees is one 
of those checks which every right minded employer 
should both covet and cultivate. But to advocate 
in industry a type of labor unionism which prohibits 
the use of the stop watch and the payment of rewards 
for high performance is to advocate ultimate indus- 
trial slavery—however novel the type. A labor union 
propaganda which does not provide for constant ex- 
perimentation and the encouragement of new types 
of organizations is short sighted and not big and broad 
enough to hold within itself the germ of a republic 
both politically and industrially free. Research should 
be as vitally necessary to the wise solution of the 
problems of labor as to those in other fields of human 
endeavor. 

The labor movement must inevitably seek a new 
alignment—along which efficiency will become one of 
labor’s own demands—eventually its cardinal demand. 
The employer who clings to an antiquated machine 
or one whose system of management is not of the 
best will ultimately be as obnoxious to labor as are 
today those who work long hours and pay low wages. 
In the Great State production will be made a part of 
the responsibility of labor. And here is where Co-op- 
eration comes in. Because, as Taylor has pointed out, 
you can drive men into working hard but it is impossi- 
ble to drive them into working efficiently. The friends 
of labor are sometimes tempted to fear Scientific 
Management simply because it is efficient. Formerly 
the New Statesman and sometimes our own Survey 
have viewed it as a chain newly forged about labor’s 
neck. Such an attitude fails to take into account the 
fact that true Scientific Management is a closely ar- 
ticulated, delicately adjusted mechanism such as is 
clearly impossible in an atmosphere of dissatisfaction 
and discord. It cannot be built out of collective bar- 
gaining, even though individual and collective con- 
sent are inherent in its practice. 

Do not let us put the onus of reform on the already 
over-burdened workers of the world. If men ever 
learn to work together and live together efficiently 
and happily it will only be as we develop a new tech- 
nique for the individual, yes—a new reverence for 
the individual. But this is only indirectly the prob- 
lem of the group or the mass or the “mob,” if you 
must call it that. The responsibility for leadership 
lies first of course at the door of the leader. In the 
development of a true leadership lies the great hope 
of democracy—whether it be political or industrial. 
Only through enlightened leadership can we establish 
a proper relation of the group or mass to the indi- 
vidual—and the leader is he who points the way and 
pushes on, and gaining one eminence uses it only as 
the basis from which to climb higher. 
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We can be reasonably sure that the leadership of 
the future will be far removed from the military ideal 
which has stood civilization in good stead to date. 
Even in military affairs it begins to look as if we 
would hear less about the martinet and more of the 
man with genuine knowledge, imagination and en- 
thusiasm. I rather think that for the highest efh- 
ciency we have too little instructing and too many in- 
structions in industry and business. We work on the 
fiction that an instruction once issued is carried out 
to the letter. As a matter of fact most instructions 
especially in the higher and therefore more impor- 
tant reaches of industry are only imperfectly under- 
stood. Then again each worker in the last analysis 
executes only that part of what he understands to be 
his instructions, which he feels to be essential. Oc- 
casionally he does something because he is afraid not 
to do it. Now if you make a practice of never issu- 
ing orders as such it puts it up to you to keep your 
man convinced. The result is that your associates 
in practice actually carry out what has become their 
own purpose as well as yours.. You undoubtedly lose 
here and there—especially in the matter of military 
precision. But your gains are infinitely greater than 
your losses. Notice is given to your associates that you 
do not mind being shown wherein you are mistaken 
and do not expect anyone to do the foolish or inefh- 
cient or dishonest thing simply because it was your 
order or they thought it was your order to do it. So 
commands make way for orders, and orders for in- 
structions, and instructions for information for em- 
ployees. The argument is in no wise weakened even 
if we admit that this system “has still to establish its 
mutual disciplines and possess its mind,” to borrow 
a phrase from H. G. Wells. It will become increas- 
ingly difficult for concerns operated on anything like 
a military basis to attract to their employ the best 
class of employees. Industry and government today 
can have in them adventure and romance—in fact 
must include both if they are to be properly conduct- 
ed. More and more our young men of promise will 
demand the opportunity to associate themselves with 
industrial undertakings dominated neither by the 
anti-efficiency propaganda of the English labor unions 
nor by the militaristic know-nothingness of certain 
types of big business. 

To analyze the leadership of the future we must 
recognize in it a twofold quality. We are told that 
there can be no sound where there is no ear to hear. 
In some such sense it is true that there can be no 
leadership if there igfmone to follow or none to fol- 
low gladly. This following is just as important as 
the leading. To be a leader a man or a woman must 
first KNOW—know what his job is, and then have 
the experience, the ability, the judgment, the enthusi- 
asm and the vision to execute this allotted task. Just 
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that has been enough to “get many a man” by in the 
past. But the time has gone when it is enough. It 
will become increasingly necessary for the leader of 
the future to be able to visualize these facts and capa- 
cities to his several constituencies. As the group 
widens and the interests of the individual deepen this 
becomes a more and more difficult task, but one to 
which the powers of the truly great will be attracted. 

For the followers there is a twofold duty, for 
it is upon them in the last analysis, under any demo- 
cratic scheme that even the ablest and most versatile 
leader must depend. First, we of the mass must learn 
to be able to be discriminating as to our leaders—we 
must know more and more about the work of gov- 
ernment, and more and more about the methods and 
objects of industry. Otherwise we are ever at the 
mercy of the charlatan. But beyond this there is a 
second and most important function of the crowd. 
We must command: the means of making our support 
effectual. It is not enough to recognize the super- 
intendent of our shop or a President of the Republic 
as a good and efficient man. We must learn how to 
make these leaders feel our support and to make our 
associates know of it. If democracy demands lead- 
ership, to make it efficient then democracy will be a 
failure unless we can bring about these conditions 
without which individuality in management becomes 
unworkable. 

Whether we like it or not the day has gone by when 
a leader of men can afford to neglect any opportunity 
of getting himself and his work placed fairly before 
his public. But he must do more than this. He must 
in many instances create these opportunities for vis- 
ualizing to the mass of the people his activities and 
those of his associates. There is so much that is 
distorted and untrue said about anyone doing impor- 
tant work that the mere desire to offset and neutral- 
ize this mis-information requires much educational 
work. The times and the conditions of both govern- 
ment and industry and the needs of society demand 
even more than this. It is not enough for the officer 
of a company or the superintendent of a shop to be 
honest, active and able. He must make his associates 
know this. He must keep his constituency convinced 
and with an ample factor of safety. If we are to 
have co-operation we must have genuine, relentless 
publicity affecting every relation. 

The picture of a frock-coated and portly gentleman 
sitting solitary and silent behind a roll top desk in the 
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front office during those rare intervals between meet- 
ings at the bank and at the Board of Trade is no 
longer our symbol for industrial leadership. We de- 
mand more and more frequent points of contact with 
our leaders. We prefer to be the president’s asso- 
ciates rather than his men. The sphinx is increas- 
ingly at a disadvantage in comparison with the man 
who can place his cards on the table. Whether it 
be for the employer of five or fifty, 5,000 or 50,000, 


_makes little difference—self-revealment, incessant and 


studied—but above all true to the facts—has become 
the great moving force. Science is beginning to il- 
lumine all the work of men. Everywhere even in the 
humbler daily tasks she provides an art. Our indus- 
tria] relations are no longer for the isolated plant only. 
They are trade-wide, industry-wide, nation-wide, yes, 
world-wide. In this maze if men would tread with 
freedom, love must enter. The dream will never come 
true through collective bargaining alone. 

You—our leaders in government and in industry 
take notice! If you force us to it we will run the ship 
—whether of industry or of state—by group action. 
But we are eager to co-operate with you, to supple- 
ment you where you are weak, and to back you up 
where you are strong—if only you are Our Men. 
We, the workers of the world, believe just as genu- 
inely in science as you do. We both have some way 
to go in understanding the relation of science to in- 
dustry and in appreciation of all that co-operation may 
involve. But we firmly believe that if the Boss will 
only reveal himself to his men the men will reveal 
themselves to the Boss. 

The industry for which we plan must be made 
dynamic everywhere and all the time. Industry like 
life itself becomes static when simply reduced to for- 
mulae. Our standards must be only the bases for 
aggressive action. While realizing that science is 
making possible a measure of good will heretofore 
unknown in this field, we must see in the bringing 
about of industrial order no getting away from the 
necessity for struggle and the strenuous life. But 
it must be a strife which will develop rather than hin- 
der the human spirit. Let us seek first an individual- 
ity in leadership which shall bring actual responsibil- 
ity and joy into every grade of work, and then the 
encouragement of group control to the end that the 
cause of a genuine industrial democracy shall be ad- 
vanced and production carried to new levels of en- 
thusiasm and accomplishment. 
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PRINCIPLES OF STORAGE APPLICABLE TO ARMY SUPPLIES 
STORAGE COMMITTEE BULLETIN NO. 7! 


By Henry Woop SHELTON? 
Ist Edition June, 1917. Revised November, 1917. 


The aim of this memorandum is to aid in decreasing the cost of handling stores, in increasing the rapidity 
of their inspection and the accuracy of their control, and in reducing spoilage due to careless methods. Certain 
broad principles fundamental to good stowing practice in general are given in Part II, and discussed in Part III. 
Various specific rules for handling are given in Part IV, and might serve as the beginning of a set of instruc- 


tions for standard practice. 
The terms used in stowing have never been generally standardized. The meaning of such words as item, lot, 


unit, tier, block, stack, etc., are but vaguely comprehended, largely because of ambiguity in their use. The defi- 
nitions given in Part I are offered as one step toward a generally recognized nomenclature, necessary for accu- 


rate instructions. 
Designed for general use, the rules and principles here given are applicable to normal rather than special or 


exceptional conditions. Where special conditions or experiences suggest additions or changes a full statement 
of the facts and conclusions is desired by the Storage Committee of the War Industries Board. 


Part |.—DEFINITIONS 


1—Stowing: The putting away of things, usually S8— Stack: A self-supporting regular pile, two or 
stores, in their proper places according to proper more wide, one deep, two or more high. A 
method. As the subject of this memorandum, stack may be either cubical or pyramidal. 
it the larger ground of removal and gen- 
tor e.g. Cubical stack of 10 


2—Item: Any one kind of stores to be put in one OCI L_] 
place. e.g. Canned corn, No. 2 size cans, xyz Lt 
brand. Difference in size, shape, nature, qual- ae = 
ity, weight, color, make, brand, or style, will Front view— FIT] Side view— [—] 


generally determine different items. 
Pyramidal stack of 10 


3—Lot: A quantity received and stowed at any one 


time. e.g. 50 cases, 24 in case, canned corn, No. . 

2 size cans, xyz brand. CJL) C_] 

= 
4—Unit: A quantity easily handled or normally is- Front view— [JU JCIC] Side view— [__] 


sued at one time: e.g. Wholesale—I case, 24 
in case, canned corn, No. 2 size can, xyz brand. 
Retail—1 can, canned corn, No. 2 size can, xyz 


9—Block: A_ self+supporting regular pile, two or 
more wide, two or more deep, and two or more 
high. A block may be either cubical or pyra- 


brand. etal 
5—Article: Any single piece: e.g. 1 can, canned corn, rw 
No. 2 size can, xyz brand. e.g. Cubical block of 100 
6—Pile: A heap, irregular in shape. Regular piles | 
are defined under columa, stnek, and block. 
7—Column: A vertical, self-supporting, regular pile, SSS 
one wide, one deep, two or more high. An on em 
e.g. Column of 5 1 stack of 10 10 stacke Side view 
i= Re End view 
= Pyramidal block of 100 
Front view— [] Side view— [_] 
Indastries Board, 216 New Interior Bldgs Washington, 
2Assistant Professor of Business Organization and Man- 
agement at the Amos Tuck School of Administration and 1 stack of 10 10 stacks Side view 


Finance, Dartmouth College, Hanover, N. H. End view 
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10—Tier: Any one separate part of a column, or 
a horizontal row of a stack. Tiers are num- 
bered in the order of their stowing—from the 


bottom up. 
5 tiers of leach [] 5 tiers of 2 each 
in a column. C7) in a cubical stack. [JC] 
Front view— CJ Front view— CIC 


4 tiers of 4, 3, 2, and 1 respectively i: 
in a pyramidal stack. LILI 


Front view— OOOO 
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11—Course: A horizontal layer of a block (cf. the 


courses of a brick wall). Courses are num- 


bered from the bottom up. 
e.g. 5 courses of 10 each in a cubical block of 50. 


LILI 

CIC) 
| 
End view— [JC] Side view— 


Lit 


4 courses of 20, 15, 10, and 5 respectively 
in a pyramidal block of 50. 


End view— Side view— (CIC IC IC) 


Part I].—FuNDAMENTALS. 


“A place for everything, and everything properly in place.” 


1—Definite spaces, preferably marked, reserved ex- 
clusively for 


a. Moving. | 
Aisles should preferably be straight, and 
only wide enough for actual requirements. 
b. Stowing. 
c. Receiving. 
When necessary to hold material await- 
ing disposition. | 
d. Assembling. 
When necessary to hold material await- 
ing delivery. 
e. Shipping. 
When necessary to hold: material await- 
ing shipment. 


2—I dentification, clear and complete, of every item. 


a. A tag for each lot. 
b. A label on each unit or package, prefer- 
ably on the end. 


3—Location of an item governed by 


a. Difficulty of handling. 

b. Quantity to be carried. 

c. Frequency of use. 

d. Special considerations, as of sensitiveness, 
perishability or peculiar similarity to other 
items. 

e. Safety (floor strength, fire hazard). 


4—Immediate accessibility of items, lots, and units, 
without rehandling. 
This means 

a. Goods will be stowed in issuable units. 

b. Each item (and each lot where practicable) 
will be kept distinct. Therefore a unit of 
one item or lot will not be stowed on top 
of or in front of a unit of a different item 
or lot. | | 

c. Goods will be placed so that the greatest 
number of individual units or packages will 
show. This facilitates counting, as well as 
accessibility. 


5—Standard methods, defined in written instructions, 
of placing and removing various classes of 
items. 

a. Uniformity—always piling the same item 
the same way, and in such a way that each 
full column, stack or block will contain the 
same quantity as each other full column, 
stack or block. | 

b. Distinct separation of each lot, so that 
old lot may be used first. 


6—Flexibility in arrangement. 


This is secured by having storage spaces rectan- 
gular, and in area whole multiples of a stan- 
dard rectangular unit. Bins, platforms, and 
floor spaces will then be interchangeable. _ 


—_ — — 
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Part 


1—Definite Spaces. 
Aisles must be kept clear. 


The real reason for taking pains that stowing of 
stores shall be orderly and systematic is to be able 
to get at what is wanted when it is wanted, with the 
least possible expenditure of time and effort. This 
involves having what you want on hand in sufficient 
quantities and knowing where it is. The only way 


of getting at what is wanted is by means of the aisles — 


and passageways provided for the purpose. It is 
axiomatic, therefore, that the aisles should be of 
only such width as is required for the necessary 
passing and handling of the goods to be stored. It 
is equally fundamental that they cannot be obstructed 
by things left standing in them or by the projection 
of things stored along their margins. The delay 
caused by unexpectedly encountering a blocked aisle 
is always wasteful,—likewise, the danger of damage 
to goods projecting from the proper bounds of either 
sturage spaces or conveyors is obvious. 


Aisle widths. 


Aisles should be planned according to their use 
and the size of conveyors or materials to be handled 
in them. Main aisles for two-way passing of trucks 
may need to be six’ or eight feet, or even more in 
width, according to conditions. Side, connecting 
aisles, or those straight through the building, for one- 
way passing, need be only comfortably wider than 
the trucks to pass through. Blind side aisles, end- 
ing in a wall, if for trucking, normally should be 
wide enough to allow the truck to safely turn around. 
This is especially true where four wheel or elevating 
platform trucks are to be used. ‘Thirty inches is a 
standard width for aisles between bins or shelves 
where the contents are package goods carried by hand. 


Boundary lines. 


Showing the boundary lines of aisles and likewise 
of storage, receiving, assembling, and shipping places 
is important in order that there may be no vagueness 
about the limits of the spaces required for each. The 
more permanent and conspicuous these boundary 
lines are made, the better. In buildings, lines two 
inches wide, of black or red paint, or of strips of 
zinc tacked to the floor, have been used effectively. 
The right amount of space in a well planned stores 
layout is essential. More than this amount is waste- 
ful, whereas less than this amount for each particu- 
lar purpose leads inevitably to congestion, and con- 
gestion must be avoided. , 


2—Identification. 


Symbols. 


The clear and complete identification of each item 
is equally important. The same item must not be 
called by different names at different times; further- 
more, the name of each item must be so distinctive 
that it cannot be confused with any other. This leads 
in many cases to the careful classification and sym- 
bolization of all items in stores. The symbol, being 


‘short, distinct, and standing for only one thing, is a 


convenient means for the accurate identification of 
stores. 


Marks face out. 


Identification marks on packages should preferably 
face out, or be conspicuous. Therefore the end of 
the package is usually the best place so that when 
stacked the largest number of labels will show, and 
furnish a check against packages being misplaced. 
This is especially important where goods are not 
tagged. The labelling of individual packages is not 
so necessary when lots are systematically tagged and 
placed in definite locations indicated by symbol both 
on the identification tag and on the balance records. 


3—Location. 


General considerations. 


The elements determining the location of an item 
are sometimes conflicting. Of course, a large, heavy 
item, difficult to handle, should be given the shortest 
possible haul. Similarly, an item easy to handle but 
carried in large quantities and very frequently used, 
should be in a convenient location with short haul. 
The same is true of items which, when issued, have 
to be specially measured, such as bar-stock, or syrup 
in barrels. 


Special considerations. 


There may be, of course, special considerations such 
as the sensitiveness of explosives, the perishability 
of meat or other food stuff, or peculiar similarity such 
as of pipe and bar stock which would clearly point 
to the necessity of stowing those items together. 
Whether the location under those circumstances is 
most convenient is generally secondary to the parti- 
cular equipment necessary for their proper care. It 
is sometimes found economical to stow near each other 
special parts or articles of equipment which are 
regularly issued together in a group. It is also de- 
sirable to keep unserviceable articles separated from 
serviceable. 
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Safety. 

The stresses which floors will stand must of course 
be known and allowed for. Whether fire-passages 
(of 2 ft.) along all walls should be left, depends on 
local conditions and the nature of the goods. In 
general, fire-passages are more necessary with block 
piling, or where stacks run parallel to and adjoin the 
walls. Fire-passages are less necessary when stacks, 
with side aisles between every two, run at right angles 
to walls. In the latter case, the side aisles give direct 
access to wall space every few feet, and packages next 
the wall in any given stack may be easily and quickly 
removed. 

4—Accessibility. 
Issuable units. 


The immediate accessibility of each lot of every 
item only emphasizes in a different way the funda- 
mental general purpose of stowing, namely, to get 
at what you want when you want it with the minimum 
expenditure of time and effort. This means that 
goods should be stowed as nearly as possible in the 
units in which they will be issued, even though this 
requires the breaking of the units in which they are 
_ received. This is based on the fact that the time 
element required for unpacking is less important when 
the goods are first received than when they are called 
for issue. As a precaution against unnecessary loss 
from depreciation, it is obvious that the stock should 
be kept moving by always using the old lots first. 


5—Standard Methods. 
In writing. 

The importance of establishing in writing some 
defined methods of placing and removing the various 
classes of items need not be emphasized. The very 
effort to determine the methods forces attention and 
decision for the time being, at least, on the one best 
way under the circumstances. More than that, it is 
true that the consistent following of even a poor 
standard brings better results than the haphazard and 
uncertain following of the best of standards. The 
more completely a poor rule is followed, the more 
clearly will its failings be revealed and the better can 
it be revised. 

Neainess. Exceptions conspicuous. 


Standard methods for piling each class of goods 
will insure neatness and uniformity. Then the ex- 
ceptions to good piling, by their very conspicuousness, 
will be their own signal for correction. “Publicity 
is a potent factor in keeping things right.” There- 
fore, unnecessary covers, doors, and other protections, 
behind which wrong practice may be concealed should 
be avoided. 
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More accurate imspection and count. 


Besides leading to precision in handling and 
making carelessness more noticeable, such uni- 
formity greatly facilitates the accuracy and speed 
of inspection and count. So far as_ possible, 
stores should indicate their own count. Hence the 
importance of uniformly regular columns, stacks, and 
blocks. This is the chief reason for preferring cubical 
to pyramidal piling. The quantity in a full pyramid 
may be calculated by mathematical formula but difh- 
culties are apt to arise as soon as part of the pyra- 
mid is removed. “How much is left” is an all-im- 
portant question and it should not be necessary to 
count each article to find out. Piling in uniformly 
regular columns, stacks, and blocks, with only one 
last block, stack, column or package containing an 
odd quantity, is the simple solution of this problem. 


Decimal units. 


For the same reason, the use of easily calculated 
decimal units for the quantities in’ blocks, stacks, 
columns, and sometimes packages, is desirable. The 
instruction specifying that piling may be done in sin- 
gle units up to 10 and after that only in multiples 
of 5 illustrates the point. 


Double space. 


The allotment to each regularly carried item of . 


double the space needed for each regular lot of the 
item received is, where sufficient space is available, 
well worth while. It insures accuracy and simplicity 
in handling the different lots, each being kept separate 
and the old lot always being used first. It also re- 
sults in less frequent need of locating parts of the 
same item in different places. Where only the single 
space required for a lot is reserved for it, and a new 
lot comes before the old lot is used up, it is often 
necessary to put part, if not all, of the new lot some- 
where else, there being no room for it in the space 
with the old lot. This process, repeated often enough, 
leads to a constant shifting of the location of given 
items and results in confusion. In some cases where 
the storekeeper is responsible for the quantities on 
hand, he loses sight of some portions of an item 
and calls for more before he really needs it. This 
means unnecessary investment and the added liability 
to loss from spoilage. Some plents have found that 
the cost of the double space system suggested above 
was well repaid by protection against such loss. The 
less intelligent and skilled the help, the greater is the 
usefulness of the double space system. It is more 
nearly “fool-proof.” 
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6—Flexibility. 
storage spaces. 


In few live organizations are conditions the same 
year after year; in some, the conditions change 
materially season by season. Hence the importance 
of flexibility in the arrangement and use of storage 
equipment. The determination, even at some effort, 
of a standard rectangular storage unit as the basis for 
the lay-out of the stores plant is a great help in ob- 
taining this flexibility. Bins, platforms and floor 
spaces can then be made to correspond to this unit 
and so be interchangeable. Thus, without affecting 
in any way the general plan and lay-out, the particular 
equipment in use may be shifted to meet varying 
conditions. 

Bin sub-dwvistons. 


The same principle applies to the subdivision of 
bins and will lead to the adoption of a standard unit 
bin of such inside dimensions that it will hold the 
greatest variety of standard removable subdivisions. 
For instance, a bin 2414” x 244%” x 18" inside, open- 
ing on the first two dimensions, gives opportunity for 
a wide variety of subdivisions 18” deep whose other 
two dimensions will be even fractions of 24”. 


Emergency bins. 


For emergency use, bins may be improvised by 
stacking empty packing cases of uniform size back 
to back. Such double rows should preferably run 
at right angles to the long side of the building. 
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7—Planning. 

The importance of accomplishing the most with 
every man-hour of labor as well as every dollar of 
expense in the nation’s work of winning the war is 
the measure of the importance of careful stowing. 
Hours of labor and dollars of expense can be avoided 
by intelligent planning ahead. The storekeeper must 
pre-determine and control his results instead of letting 
conditions take him by surprise and find him unpre- 
pared. Where he has the planning of new storage_ 
areas he will find it pays, for best results and a mini- 
mum waste of space and — expense, to ob- 
serve the following sequence: 


Method for planning new areas. 

(a) The listing and classification of all items ac- 
to 
Measurements 
Difficulty of handling ~ 
Frequency of use 
Special considerations, as of sensitiveness, 

perishability or of peculiar similarity 

5. Quantities to be carried 

(b) Determination of proper unit storage space 

(c) Determination of proper aisle spaces 

(d) Determination of proper lay-out of storage 
and aisle space with eral location of items and 
calculation of total ook needed. | 

(e) Lastly, the planning of structures so that 
entrances, aisles, posts, platforms, windows, and other 
necessary features will not interfere with but will 
facilitate the most desirable lay-out of the stores 
themselves. 


Part IV.—GENERAL INSTRUCTIONS FOR HANDLING STORES. 


Before or during stowing. 


1. All goods will be counted before or during stow- 
ing, and the quantity entered on the tag. 


Placing. 
Storage space. 


2. Stores are stowed only in the spaces reserved 


_ for the purpose. This means that window sills, ledges, 


floors, aisle spaces, etc., are not to be used either 
permanently or temporarily for keeping goods unless 
the tag on the goods bears the signature of the proper 
official authorizing the use of such space for that pur- 
pose. Tools or equipment in regular use in store 
rooms will be provided with special places, marked so 
as to show the purpose for which reserved. 


Space for one item. 


3. The space allotted to any one item will be 
enough to hold the maximum expected on hand at 
one time, with each lot distinct. e.g. If the normal 
lot would occupy 1% rows, and usually arrives when 
1-3 of the previous lot (or % row) is left, the total 
space reserved for the item would be 2 rows. (See 


Figure 1.) 


Placing. 

4. The placing of any item of stores depends on 
the shape and character of the article, and the nature 
of the storage place. On the floor are placed cases 
of such size and weight as to be apt to break a plat- 
form in handling. All other stores except those 
stowed in bins or on racks are placed on platforms. 
These are largely goods of bulk and weight, such as 
sometimes require more thin one man to handle and 


Counting. 
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16 
Row E 
Old Lot 1 originally occupied all this row F and (see topline row G) 
Main 
Remainder of old Lot 1 occu- Row F 
pies this half of Row F— when new Lot 2arrives. Lot2 is 
put in this half of this row F and 
Side Aisle 
this half of this row G (Lot 1). 
Aisle 
Row G 
then fills up all of this row G (Lot 2). 
Ficure 1 
pile, (e.g., barrels, bags, bales, bundles, and ordinary Concentrating. 


cases and crates). Small stores, such as those in 
small boxes, cartons, and packages, and loose supplies 
are put in bins. Articles of unwieldy length, like iron 
piping, are placed on racks. * 


Accessibility. 


5. Goods will be placed so as to be as easily 
accessible as possible, those more frequently used 
being in the handier locations. 


Minimum handling. 


6. Consistent with the above, they will be placed 
so as to require as little handling as possible in re- 
ceiving, stowing and removing. Old lots should not 
have to be disturbed when new lots are placed. Other 
things being equal, heavy bulky goods will have the 
shortest haul. 


Rows. 


7. In stowing a bulky item of stores in quantity, 
effort will be made to concentrate it. Thus two 
rows opposite each other (across a side aisle) will 
be filled in preference to two adjacent rows. Any 
excess over two rows full may then be stowed in the 
aisle between. This saves space to almost the extent 
of solid block piling, yet preserves the desirably flexi- 
ble row arrangement, with its maximum of direct 
accessibility. 

Side Aisles. 


8. Side aisles may be used for stowing only when 
the rows on either side are full of the same material. 


Main Aisles. 


9. Main aisle space adjoining a wall may be filled 
out to parallel full rows and aisles of the same 


Wall 
Row 7 : 8 1 Row 
Side Aisle 10 im 3 Side Aisle 
Row 4 12 2 Row 

Row 4 Row SN 
Side Aisle > 6 Side Aisle 

8 
Row > 5 Row 
Row : Row 
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material on either side. Platforms will, when prac- 
ticable, be placed for goods stowed in aisles. 

Figure 2 illustrates the order in which rows and 
aisles may be filled with large lot of one item. Re- 
movals will be in reverse order. (See paragraph 24). 


Piling. 


Spotlage. 


10. Articles should never be stowed in a position 
which might cause injury to them. Thus sheets of 
unprinted paper should lie flat, brooms should stand 
on handle end, or hang, and barrels should stand on 
end. Likewise, placing articles so they project from 
the edge of a bin or platform is to be avoided. In 
general, articles will be kept off the floor or the 
ground. In placing items subject to deterioration 
from heat and dryness or from cold and dampness, 
it will be remembered that air near the ceiling is 
usually warmer and dryer than near the floor. 


Height. 


11. In stowing goods, the greatest economy of 
space is secured by tiering in cubical stacks and blocks 
as high as is consistent with stability, thus leaving a 
maximum area for different groups and kinds of 
articles. Where economy of space is not critical, 
economy of time and effort are more important, and 
goods will be tiered only as high as an ordinary man 
can reach. Five feet to the top of the next to last 
tier is a normal height for packages not exceeding 
100 Ibs. As far as possible men should work singly, 
rather than in groups. 


Shape—Cubical vs. pyramidal. 


12. Where it is possible to choose between cubical 
and pyramidal piling of goods, the cubical method 
will be given preference. 


Cubical piling has the following five advantages: 


1. More economical in use of space. 

2. Easier to keep uniform and regular. 

3. Easier to inspect. 

4. Easier to count. 

5. Less spoilage from weather, if uncovered. 


Pyramidal piling has two advantages: 


1. Simpler and easier to secure stable tiering of 
cylindrical or other rolling articles, such as shells, by 
bracing the bottom tier only of each stack. Cubical 
tiering of such goods requires bracing the stack all 
the way up. | 

2. Easier to cover from weather, because of its 


shape like a peaked roof. 


Where pyramidal piling is a necessity, 
No. in full stack= 


No. on bottom tier x (No. of tiers + 1) 
2 


e.g. For a full pyramidal stack with 
5 in bottom tier 


OOD 
No. in stack 15 


The number in any block, whether pyramidal or 
cubical, will be the number in one full stack times the 
number of full stacks in the block. 


Uniformity. 


13. Full columns, stacks or blocks of any one item 
will be kept uniform for that item. Only the last 
column, stack or block may remain incomplete, con- 
taining odd quantities. This will add both to neatness, 
and to ease and accuracy in counting. 


e.g. 
Incorrect [] 
method 
of piling 44 [JC] 
Correct method inlstack 
of piling 44 
in 1 stack 
OO000 
Front 
Front vew— view— 
Group Piling. 


14. Stores are piled singly or in multiples of five. 
Goods may be piled singly up to ten in a column. 
Beyond this the columns are made as high as the 
space will permit but of whole groups of five only. 
Groups are not broken to fill in a remaining space too 
small for a whole group. Thus every column of 
articles small enough to be piled in groups of five will 
contain some multiple of five and will be uniform for 
that article. For instance, if a bin holds 24 packages 
of letterheads piled snug to the top, the column will 
be made of 20 packages only, viz., 4 groups of 5 each. 


Stowing Area. 


15. In any area to be filled, such as a platform 
unit, stowing is commenced at the back left-hand cor- 
ner, and brought forward, each row of goods being 
completed to the front before a new row is started. 
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Tiering is done as soon as the nature of the goods 
permits and as high as possible so long as the stacks 
are stable, the uniform groups are preserved, and the 
stack does not come too near the ceiling. Space will 
be left for the proper working of the sprinkler pipes 
(in this case. . . inches), and for properly removing 
(such as by upending) the goods on the top tier. 


Stowing volume. 


16. In any cubic space to be filled, such as a bin, 
stowing is commenced at the back left-hand corner, 
and carried on vertically until one column is com- 
pleted. This is made the first of a row of such 
columns brought to the front and completed. The 
second row of columns will commence as did the first, 
in the farthest left-hand corner of the remaining 
available space, and be built up and forward in the 
same manner. 

Separation of lots. 


17. Different items or different lots of the same 
item will be kept distinct. If placed in the same 
storage space, they will be separated by a space of at 
least one inch if in bins, or three inches if on plat- 
forms. Each lot of each item has its own separate 
tag and lot number. 

Direction. 

18. Goods will be placed all one way unless for 
stability it is necessary to reverse or cross-pile. 
Reversing will be done singly or in groups, according 
as the goods are piled singly or in groups, the same 
dimensions, however, lying the same way. Cross- 
piling, or laying goods in each tier or course at right 
angles to those just below, while increasing stability, 
decreases accessibility and sureness of count. As 


stability is generally less vital than accessibility and — 


flexibility, cross-piling will be resorted to only in 
special cases. Where ventilation is required, as in 
piling lumber, cross-bars separating each course will 
be used. Thus the goods in all the courses may still 
lie all one way. The best way in general for goods to 
lie is with their ends out towards the aisle into which 
they will be withdrawn. If, however, space is econo- 
mized to a marked degree (at least 25%) by placing 
the goods in some other way, it may be done. 


Labels. 


19. Labels, or other means of identification, will 
be placed all one way, showing outward if consistent 
with other rules. 


Wrap pings. 

20. Articles with defective wrapping will be placed 
last, in order that they may be removed first. The 
person stowing goods is responsible for seeing that 
the tying or wrapping on packages is in as good con- 
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dition as his facilities enable him to secure. This in- 
cludes the putting on of new wrappings when neces- 
sary and feasible. 


Maximum. 
21. The maximum quantity ordinarily stowed will 


occupy not more than 75% of the space available. The 
remaining space is reserved for times of special need. 


Removing. 
Parts of one lot. 


22. In removing goods from storage, in any one 
lot the last goods to be put in place are removed first, 
and further removals are made in just the reverse 
order to that in which they were placed. This means 
the cleaning up of incomplete before complete col- 
umns, stacks and blocks are touched. | 


More than one lot. 


23. In the case of more than one lot of any one 
item, the lots are drawn from in order of age com- 
mencing with the oldest, unless otherwise specified on 
the issue. Not until all the goods of one lot are re- 
moved from any part of a storage space and the tag 
removed, is that part available for stowing a new lot. 


Goods concentrated in aisles. 


24. Where goods have been concentrated by stow- 
ing in side aisles between regular storage rows, (see 
paragraphs 7-9), removals will be made first from 
aisle spaces. No goods will be removed from a regu- 
lar row until adjoining aisle spaces have been entirely 
cleared. 


blocks. 


25. Removals from a pyramidal block will not be 
from the side slopes or from along the top, but will 
be stack by stack from the front. Thus there will 
be not more than one incomplete stack at any one 
time, all stacks behind the front one being complete. 
Removals from any one stack will be tier by tier 
from the top, so as not to disturb existing stability, 


or any braces at the bottom tier. 
e.g. 
Full Stack of 15 = 
CIC) 
CL) 
OOOO 
Correct removal of 6, leaving 9 45000 
3 
Incorrect removal of 6, leaving 9 OO 
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THE METHOD OF MAKING ROUTE CHARTS AND ROUTE SHEETS 


How THE OPERATIONS OF ASSEMBLING A MACHINE ARE CONTROLLED AND GRAPHICALLY CHARTED 


By Joun W. 


One ofthe most important phases of Scientific 
Management and one which ranks among the first in 
order is the establishment of a “routine” in which 
are shown the various processes through which any 
unit or combination of units must pass in order to 
be converted from the raw material to the finished 
product. It includes an analysis of work which in- 
volves the provision of sufficient quantities of raw 
material in advance and their proper assignment; the 
sequence of operations; the sub-division of labor; the 
assignment of men and materials to machines, and the 
making of time or motion studies. All these must be 
simplified to such an extent that they can be quickly 
and easily comprehended by the novice as well as by 
the experienced engineer. 

“Routine” is a very abused term and is very of- 
ten misconstrued for red tape, but obviously there is 
a vast difference.| Red tape is something to eliminate, 
while a well laid “Routine” is an indispensable asset. 
While numerous arguments might be offered to 
substantiate this assertion, it is only possible in a 
paper of this length to enumerate a few reasons for 
its maintenance. 

First—As we all know, Scientific Management is 
efficiency; efficiency is co-operation or team work, 
and to quote what has already been said, “efficient 
team work in any organization is only possible when 
a clear and complete understanding of what is to be 
done exists between all members.” We must all pull 
together, not in opposite directions, but the same way 
and at the same time. To know when, how and in 
what direction to pull is the chief purpose of the 
“routine.” 

Second—Under TaylorseSystem management men 
are paid a bonus, but a bonus or task system can only 
become operative when a definite knowledge of what 
is to be done is available. In other words, to make 
a systematic time study we must first have a well 
defined task. This information is conveyed to the 
time study department through the medium of the 
routine or route chart. 

Again—A “routine” is a perpetual inventory of 
analyses of various products with their methods of 
manufacture, which becomes invaluable in the dupli- 
cation of orders and estimating for work. 

Just a word about the control of work. So long 
as the supervision of work is vested in several depart- 
ments, each with entirely different conditions and 
perhaps variable attitudes of executives, there can 
be no accurate control of work. No two heads of 


1Tabor Manufacturing Co., Philadelphia, Pa. 


departments have time to be very much interested in 
each other’s work,—they are too much absorbed in 
their own. There might be over production in one 
department and the reverse in the other. No correct 
schedule could be laid out by which each unit or num- 
ber of units could be started out at a period which 
would insure their being delivered to the assembly 
floor in proper sequence so that the combination of 
the several units would be in harmony. So this ini- 
tiative must be removed from the several departments 
and concentrated at one point, namely, the planning 
department, which in turn must be governed by a 
“routine.” 

From the time a manufacturing order (Figure 1) 
leaves the drafting room until the finished product 
is either shipped or placed in stock, the path of 
progress even to the minutest details must be laid out 
so that when once started out each unit or com- 
ponent part will find its own way to the proper des- 
tination without the continuous supervision of execu- 
tives. 

The planning department must know the exact 
duration of each operation and its sequence in order 
to provide steady employment for men and machines ; 
to regulate the volume of work so that congestion or 
scarcity of work will be reduced to a minimum or be 
entirely eliminated; to provide periodical inspection ; 
to carry in stores sufficient quantities of raw materials 
such as are needed for immediate use. 

There is an endless variety of products which do 
not require an elaborate analysis, some being so sim- 
ple that route charts are unnecessary and the few 
operations required to produce the finished article 
can be contained on a single route sheet. But in 
the more complex industries, such as engine or 
machine building, in order to provide for the multi- 
tudinous functions incident to such production, it is 
necessary to make.route charts and route sheets, 
to an exposition of the principles of which I wish to 
devote the balance of this paper. 

Let me first refer to the analysis of work which 
is the most important phase of the subject and one 
which requires a combination of general shop ex- 
perience, a familiarity with the equipment available, 
an analytical mind and common sense. Upon the 
degree of accuracy of this analysis depends the suc- 
cess or failure of all subsequént effort; therefore 
careful and mature deliberation is essential. 

Under the old method it was customary to build a 
machine up, piece by piece, that is, as fast as parts 
arrived in the assembly floor they were placed in their 
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100 - 4" Plain Jarring Machines. 


proper location and the machine was erected as a 
whole, a slow process compared with that of the 
Taylor plan, which is to divide the general assembly 
into groups, each group being worked entirely inde- 
pendently of the others, and the several groups united 
as a whole at a subsequent period. 

These groups, as well as their component parts, 
must come together in their proper sequence. Figure 
2 may help to visualize the method. 

There is hardly any complicated product in which 
the general assembly cannot be divided into groups as 
heretofore mentioned. The method of dividing it 
into groups; the subdivision of groups into opera- 
tions; the operations into units and the analysis of 
these components to ascertain what processes are 
necessary to convert the raw material into these sev- 
eral units, would very much resemble the outline of 
a tree. 

For example, the trunk would represent the final 
or miscellaneous assembly ; the boughs the groups; the 
branches the group operations, and the twigs th: com- 
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ponent parts of each operation, while the leaves would 
represent the finishing touches such as painting, box- 
ing, etc. It will be noticed that the boughs are not 
all joined to the trunk at equal intervals, while in 
some instances two come together at about the same 
place. This is also true of group assembly. In some 
instances two or more groups may be united at the 
same time and others follow on in logical order. The 
same is true of operations, sometimes as high as five 
or six can be going on at the same time. Now com- 
pare this with the layout to the left of the illustra- 
tion, which is intended to represent a machine whose 
assembly would consist of three groups (enclosed by 
heavy lines) each one entirely independent of the 
other, and a final or miscellaneous group, and you will 
note the familiarity. Each one of these groups con- 
tains a number of assembly operations appearing in 
the order in which they can be done, viz.: Group As- 
sembly Op. Nos. 1, 2, 3, etc., hereafter designated 
GA No. 1, GA No. 2, GA No. 3, etc. 
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PATTERN No. | DRAWING No. | i008 NAME OF PIECE LOCATION MATERIAL SYMBOL 
99094 10062 1 | Piston Anvil Cast Iron. 
51408 51407 2 | Piston ri 4° dise) Stores, 
51965 1 | Guide C.R. Steel. 
1 |7/8*° Hex nut. Por guide rod. Stores. 
1 | 7/8* Spring look washer. 
1 Hex nut. 
1 [3/16* Cotter pin, 2° Long. 
( 52099 1 | Buffer washer (complete) ther & Steel, Purchase, 
1 |1}* Piston valve. Stores. 
2 |5/6*° Tap bolts, 4° long. Valve to piston anvil . 
2 |5/8* Spring look washers. “ 
1 | Name plate (Stamp on patent date |Aug. 17,1909) 
2 |10- 33 B.H. Screws, long. 
Paper Gasket, 4°x5* 
10052 10083 1 Gast Tron. 
51410 1 [O41 Plug. In platen Brass Stock. 
51406 51406 i |Guide rod bushing. ee Gast Tron, 
lps. Type petal. Btores, 
51418 51418 1 |Roller, Iron. 
51419 1 | Pin. In Roller. C.R. Steel. 
T Pin, 19" Long. Drill Rod. Stores. 
1 |Hel, steel com, spring, 3/16° 2" piteh, 
1,13/16" ine,diam., 7¢° open length, ends ‘flat. Steel Wire Purchase, 
PIPING, ETO, Dr. 53743. 
2 |$* Pipe service ells. Stores. 
3 |$"x5/8* Straight hose nipples. 
1 |5/8" Hose, 18* long. 
2 |5/8" Hose clamps (1° dian) 
1 Whistle valve, Lunkenheiszer, Gl, Fig.444. Alter|as per Dr. 51996. Purchase. 
51935 51936 1 (Knee pad, Cast Iron. 
1 |3/16" Pin, 1¢° long. Drill Rod, St ores, 
52681 1 Pipe nipple. 
53763 53763 1 |Pipe stand. Cast Iron. | 
1 |5/8* bolt, 3° long. Stores. 
1 |5/8* Look washer. 
1 |#* Pipe nipple (Close) 
(S¥gB16F) 1 |$* Stop cook. 
$1917 Assembled drawing of pachine (MIS184JP1) 
52192 Foundation Drawing. 
10018 Assembled drawing of piston val 
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When two or more assembly operations appear 
under one another in the same line it denotes that 
they can be performed independently of each other,— 
the same rule applying to the sequence of operations 
as to the sequence of groups. So it will be noticed in 
the first group that there are three operations, GA 
No. 1, GA No. 2, and GA No. 6, which can be going 
on independently or simultaneously as desired, while 
the third operation or GA No. 3 is a combination of 
the first two and must be performed in subsequent 
order. GA No. 4 can be done at the same time as 
GA No. 3, while GA No. 5 is a combination of all 
preceding ones, as is also GA No. 7. 

The units are represented by the very small brackets 
and can all be started out as soon as raw materials 
are available or at such a time as will insure their 
delivery to the assembly floor at the proper time. 

The first two groups are united in a final or mis- 
cellaneous assembly in the first operation MA No. 1 
( Miscellaneous assembly No. 1) while the third group 
is added subsequently in the second miscellaneous 
- operation MA No. 2, which completes the entire 
process. 

There is provided in connection with the drawings 
a bill of materials (Figure 3) giving the list of 
parts with their respective drawings; also the quan- 
tities and classes of stores such as could not be given 
on a drawing. 

The chart shown in Figure 4, represents the analy- 
sis of a small jarring moulding machine complete in 
one group and consisting of nine assembly operations, 
four of which are independent and can be performed 
in consecutive or reverse order or simultaneously as 
desired, provided the component parts of each opera- 
tion are available on the assembly floor. 

The assignment of raw materials for each unit and 
the various machines is also shown, the exact quanti- 
ties being given so that there will be no materials 
wasted. 

Each component part or unit must be identified by 
a symbol which after once properly assigned remains 
for all time so long as the design of the machine 
continues to be the same. These symbols cannot be 
assigned arbitrarily but must conform. to the classifi- 
cation of worked materials. 
anvil is represented by MJ2P, the explanation of 
which is, M for moulding machine, J for jarring, P 
for plain. The numeral 2 is the number assigned 
to the particular piece in the group but does not 
signify any importance as to its relation to other parts 
or its location on the chart. 

For instance the reader will note that MJ1P ap- 
pears in the second assembly operation while MJ2P 
is in the first. , These {Symbols were first assigned 
when the machine was first designed. Subsequent 
changes, however, necessitated a revised method of 


For instance the piston. 
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assembly, and while the location of the particular 
unit or units may change the symbol remains the 
same. Only when a part is transferred from one 
group to another does its symbol change. 

In making a route chart the factor of time is not 
considered but rather the sequence of operations, 
which is governed entirely by the design of the product 
in question. The proper scheduling of work so that 
the arrival of the various units in the assembly floor 
will be coincident cannot be done until a time study 
has been taken. 

The assignment of work to machines is governed 
by the capacities of the various machine tools and the 
grade of work. This is also true of vise or floor 
work. Each vise is classified according to the grade 
of work done on it, which in turn determines the type 
of workman to be assigned to it. 

These charts may be used for ordering material 
for a subsequent lot of machines in advance as the 
quantities per unit and total are shown. The units 
within the small brackets represent the parts to be 
made up while the items listed directly underneath 
are issued, in conjunction therewith, directly from 
the storeroom. | 

The numerals appearing with the assembly opera- 
tions namely—W1 and S1 run in consecutive order 
throughout the entire job and are to enable the as- 
sembly floor stock keeper to provide proper storage 
space for the time intervening between the issuing of 
such stores and the actual assembly of the same. It 
also enables the move men to place them in their 
proper bins without instructions from an executive, 
and the workman to find them instantly when needed. 
Storage bins are labelled in conformity with the route 
chart. 

There are two copies of these charts blue printed, 
one as a record and for use in the planning depart- 
ment and the other for use on the assembly floor. 

In order that the several functions, as already pro- 
vided for on the route chart, may be performed in 
logical order and a correct record made of the progress 
of work, it is necessary to transfer this information, 
in a very much more simplified form, to a route sheet. 
As these sheets or files are manipulated by a func- 
tionary whose capacity is purely clerical, and in order 
to provide for the instant and speedy checking of 
the same, it is absolutely necessary to eliminate the 
dealing with figures or problems of any kind what- 
soever and to reduce all data to a check line. 


In Figure 5 is shown an assembly route and 


progress sheet combined and is a counterpart of the 
route chart inasmuch as it shows correctly the se- 
quence of operations and the progress of the several 
components through the shop. This sheet is divided 
into two parts. All operations appearing in the left 
hand column are independent, while those in the right 
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hand column must be performed in succession as in- 
dicated by their operation numbers. At the top of 
the sheet are listed the component parts of each opera- 
tion with spacing provided for checking, as follows :— 

The space in the “list of parts made” column is 
for checking the progress of each component part of 
the operation, showing it to be finished and delivered 
to the assembly floor. 

The first two spaces in the “list of stores” column, 
immediately following the quantity, is for the balance 
of stores clerk to show materials ordered and in 
stores. The last two columns show the material pre- 
‘pared (or stores issues filled) and moved to the as- 
sembly floor. 

To provide for the systematic filling of stores issues 
by the storekeeper or his assistants a standing order 
-is posted in the storeroom bulletin board showing 
exactly what is wanted and the order in which it is 
to be filled. 

By referring to the route sheet it will be seen that 
all lines are checked for the first operation, showing 
everything in readiness to proceed. This sheet is so 
simple that any boy could, with but little practice, 
operate it intelligently. 


In connection with the assembly route sheet there 
is also a detail or piece route sheet for each unit made 
up for the order which is shown in Figure 6. 

This sheet is operated very much the same as the 
assembly sheet, there being but one set of lines for 
checking. The operations through which the several 
units pass are listed in logical order, giving the ma- 
chine or vise numbers, drawings, instruction cards, 
tool lists etc., for each operation. It is upon the com- 
pletion of each unit on these sheets that the progress 
is tranferred to the assembly sheet. 

This sheet is used for routing small stock orders 
consisting of only one piece, or a combination of these 
sheets can be used on jobs for which there is no 
route chart. 

The issues shown in Figures 7, 8, 9, and 10 are for 
the various items to be taken from the store-room 
for use in the first assembly operation, also the bar 
stock for one of the units used in this operation. 

If the product to be analyzed were large endugh 
to be divided into many groups, there would be a 
route chart and an assembly route sheet for each in- 
dividual group, all of which would, as heretofore 
stated, be united in a final or miscellaneous assembly. 
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